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This invention relates in general to improve 
inents in the art of connecting and disconnect 
ing adjoining rotary members, and relates more 
Specifically to inproved magnetic ciutch mech 
anisen for drivingly interconnecting substantialiy 
ained rotary shafts and for effecting release of 
the driving connection. 

Generally defined, an object of the present in 
Vention is to provide improved magnetic clutch 
rechanism which is durable in construction, and 
which is noreover highly efficient in operation. 

It has heretofore been proposed as shown and 
described in my prior Patent No. 1,989,984, grant 
ed February 5, 1935, to provide a magnetic coul 
pling comprising a pair of rotary coupling mem 
bers relatively nowable along an axis and having 
inter-engageable teeth which are brought into 
driving engagement with each other by an elec 
tromagnetic coil, and are disengaged by springs 
acting in opposition to the magnetic force, While 
this patented coupling has proven highly satis 
factory in general commercial use, it has been 
found under Some conditions of operation, that 
the interlocking teeth which were formed of mag 
netic materia and were to some extent subjected 
directly to the magnetic influence, would not re 
lease as quickly as desired. In clutches operat 
ing at high speed there is also a tendency on 
the part of the electromagnetic coil to shift about 
the axis of rotation due to inertia; and by virte 
of the fact that the driving teeth of these prior 
Cutch Erechanisins were located remote from the 
&xis of rotation, the peripheral speed became ex 
Cessive in high speed drives. 

she present invention contemplates the provi 
Sion of various improvements for obviating these 
objectionable features of the patented magnetic 
Coupling, in a simple and most effective manner. 
One of the more specific objects of the present 

invention is to provide an improved coupling 
wherein the toothed interlockable portions of the 
driving and driven members are located outside 
of the magnetic field portion having maximum 
intensity, thereby permitting most effective uti 
lization of the actuating forces. 
Another specific object of the invention is to 

provide a magnetic clutch having interlockable 
toothed members one of which is formed of non 
magnetic material in order to insure quick release 
of the interlock when the magnet is de-energized. 
A further specific object of the invention is to 

provide an improved coil structure for electro 
magnetic couplings or the like, and simple means 
for preventing undesirable displacement of the 
coil due to inertia. 

(C. 92-84) 
Still another specific object of the invention is 

to provide a positive clutch structure wherein 
the gripping teeth may be located relatively close 
to the axis of rotation so as to reduce the periph 
eral Speed thereof to a mininn. s 
An additional specific object of the invention 

is to provide an improved mounting for the nov 
able member of a releasable shaft coupling so 
as to facilitate actuation of the mechanism, While 
retaining maxium strength. 
Another specific object of the invention is to 

Provide a simple and compact magnetic clutch 
assemblage which may be readily constructed and 
conveniently manipulated. 
These and other objects and advantages will 

be apparent from the following detailed descrip 
s 

tion. 
A clear conception of embodiments of the im 

proved features, and of the mode of construct 
ing and operating Several types of magnetic 
clutches built in accordance with the present in 
vention, may be had by referring to the drawing 
accompanying and forring a part of this specii 
cation in which like reference characters desig 
nate the same or similar parts in the various 
WieWS. 

Fig. is a part Sectionai side view of one type 
of the improved magnetic clutch having one form 
of interlockable teeth formed on coacting nem 
bers disposed outwardly aeyond the magnet; 

gig. 2 is a part sectional end view of the clutch 
mechanism of Fig. sig. 3 is a fragmentary development of the in 
Sterlockable members of the clutch of Figs. i and 2: 

Sig. 4 is a fragmentary centraliongitudinal is 
section through another type of the improved 
magnetic ciutch; i. 

Fig. 5 is a fragmentary transverse section 
through the clutch of Figure 4, taken along the 
line S-6; and Fig. 6 is a part sectional fragmentary develop 
ment of the interlockable members of the clutch 
of Figs. 4 and 5, taken along the line S-6 of 
ig. 4. while the improved features have been shown 
and described as being applied to a specific type 
of magnetic clutch for connecting the adjacent 
ends of allined rotary shafts, it is not the intent 
to thereby unnecessarily restrict the Scope. 

Referring to Figs. 1, 2 and 3 of the drawing, 50 
the improved magnetic clutch shown therein, 
comprises in general a pair of hub elements 8, 9 
rigidly but adjustably secured to the adjacent 
ends of substantially alined rotary shafts 0, if 
respectively; an electromagnetic coll f2 confined 55 
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2 
within and cooperating with a magnet 3 which 
is fixedly but removably attached to the hub ele 
ment 8 by means of cap Screws 4; a magnetic 
toothed member 5 movably supported upon the 
other hub element 9 and having an annular, 
series of end teeth 6 near the periphery there 
of; a non-magnetic toothed member fixedly 
but removably attached to the periphery of the 
magnet 3 and having an annular series of end . 
toothed member 5 movably supported upon the 
teeth 8 adapted to interlock with the teeth 6. 
of the member 5; and an annular bearing block 
9 also carried by the magnet 3 and coacting 
With a plane end Surface of the hub element 9. 
The hub elements 8, 9 may be secured to the 

shafts fo, in any suitable manner, and the 
coil 2 is preferably of substantially annular but 
slightly elliptical shape as shown in Fig. 5. This 
coil 2 is confined within a similarly elliptical 
groove formed in a casing 20 which is fitted 
Within an annular side recess in the magnet 3, 
and has local end lugs 2 which are normally held 
in sockets in the magnet 3 by screws 22. The 
elliptical formation of the coll 2 positively pre 
vents rotation thereof relative to its confining 
casing 20, and the lugs 2 likewise positively 
prevent rotation of the casing 20 relative to the 
magnet f3, but the coil 2 and its casing 20 may 
be readily removed from the magnet recess upon 
release of the screws 22. The electromagnetic 
coil 2 is connected to contact rings 23 carried 
by the hub element. 8 within a suitable station 
ary housing 24, in a manner similar to that 
Shown in my prior Patent No. 1,989,984, and 
brushes 25 coacting with these rings 23 within 
the housing 24 serve to energize the coil while the 
clutch mechanism is rotating. 
The annular magnetic toothed member 5 is 

disposed within an end recess 26 in the hub ele 
ment 9 and is cooperable with the annular poles 
of the magnet 3, spanning the recess in this 
magnet within which the coil 12 is disposed. 
The member 5 besides being provided with the 
radial teeth 6, has an annular series of periph 
eral gear teeth 27 which slidably engage an annu 
lar series of internal gear teeth 28 formed inte 
gral with the element 9. The member 5 nor 
mally coacts with and is urged against a buffer 
plate 29 located within the recess 26, by a series 
of compression springs 30, when the magnet 3 
is de-energized, and is slidable along the teeth 
28 away from the plate 29, when the magnet is 
energized thereby compressing the springs 30. 
The corresponding ends of the Springs 30 remote 
from the magnet 3, coact directly with the mem 
ber f 5 within sockets thereof, as shown in Fig. 
1, and these springs embrace bolts 3 and have 
their opposite ends in engagement with the bolt 
heads. The bolts 3 pass through openings in 
the member 5 and plate 29, and are secured di 
rectly to the hub element 9, thereby cooperating 
with the teeth 27, 28 to provide a driving con 
nection between the element 9 and clutch mem 
ber 5. 
The annular non-magnetic toothed member 7 

Snugly embraces the magnet f3 and is secured 
thereto in any suitable manner, as by one or 
more set screws 32, and the radial teeth 8 of 
the member 7 are interlockable with the teeth 
6 of the member 5 when the latter is drawn 

toward the magnet 3 by energization of the coil 
2. The cooperating teeth 6, f are normally 
concealed and protected by an annular band 33 
secured to the periphery of the element 9 and 
rotatable therewith. The annular bearing block 

2,055,728 
9 is mounted upon a ring support 34 secured 

directly to the magnet 3 in any suitable man 
ner, and the interior of the magnet forms a cham 
ber 35 which may be supplied with lubricant for 
the surface of coaction between the block 9 and 
the element 9. It is also to be noted, that lubri 
cant which escapes from the bearing block 9, 
may fow under the influence of centrifugal force, 
through the space between the member 5 and 
element 9, thereby lubricating the guiding sur 
faces between the bolts 3 and member 5 as well 
as the teeth 2, 28. 
. Referring to Figs. 4, 5, and 6 of the drawing, 
it will be noted that the embodiment of the in 
vention shown therein is similar to that just de 
scribed, except for the location of the toothed 
interlockable clutch members and the formation 
of the teeth thereof. In the modification, the 
movable member 5’ which is slidably supported 
by and rotatable with the hub element 9', has 
an annular series of radial end teeth 6' dis 
posed near the axis of the shafts 0, ; and 
these teeth 6' are interlockable with similarly 
shaped but reversed teeth 8' formed integral 
With the annular member f' which is secured to 
the interior of the magnet 3 by means of keys. 
By virtue of this disposition of the teeth 6', 3' 
near the axis of rotation of the clutch, the an 
nular bearing block 9 is located remote from 
the axis and is secured to the periphery of the 
magnet 3 by set screws 32. This bearing block 
9' coacts with an end Surface of the hub ele 
ment 9" located near the clutch periphery just 
within the protecting band 33, and the thrust 
bearing and teeth 27, 28 are again lubricated 
by centrifugal force from the chamber 35. The 
interlockable teeth 6, 8' of this modification 
are shown as being of slightly different form than 
the teeth 16, 8 of Fig. 3, but may be of the 
Same form if so desired. 
While the normal operation of the improved 

clutch mechanisms should be apparent from the 
foregoing description of the details of construc 
tion, it will be noted, that when the coil 12 is 
energized, the magnet 3 quickly becomes ef 
fective to compress the springs 30 and to draw 
the toothed member 5 toward the complemen 
tary toothed member 7, thereby causing the 
teeth 6, 8 to interlock and to produce a posi 
tive driving connection between the shafts O, 
lf. When the magnetic coil f2 is de-energized, 
the springs 30 immediately become effective to 
disengage the teeth 6, 8, and such disengage 
ment is extremely rapid by virtue of the fact that 
one of the toothed members is formed of non 
magnetic material. The intermeshing teeth 27, 
28 permit free sliding of the member 5 relative 
to its carrying element 9 While providing a post 
tive driving connection, and the thrust bearing 
block 9 prevents the elements 8, 9 from ap 
proaching each other axially when the electro 
magnetic force is applied. The normal opera 
tion of both types of clutches specifically illus 
trated, is obviously the same, and the structural 
differences do not affect the operation. 
By forming the coil f2 elliptical as shown in 

Fig. 5, and causing the same to coact with an 
elliptical housing 20, shifting of this coil due to 
inertia is positively prevented, even when the 
clutch mechanism is operated at high speed. 
While the clutch teeth 6, 8 may be formed as 

shown in Fig. 3, thereby providing relatively 
Small increments or distances between the Suc 
cessive teeth which will permit almost immedi 
ate interlocking of these teeth, the form of teeth 
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A 6", 8 illustrated in Fig. 6, may be advanta 
geOS under certain conditions of Operation, 
With the interlockable teeth located near the 
axis of rotation of the clutch, the peripheral 
Speed thereof is also materially reduced, and 
such location may be desirable where high speed 
operation of the clutch prevails. The various 
bearing surfaces of the clutch may be readily 
lubricated from the chamber 35, with the aid 
of centrifugal force and all portions of the clutch 
mechanism are conveniently accessible for in 

spection and replacement. The coil f2 and its 
housing 20 nay be freely withdrawn from the 
recess in the magnet 3, by merely releasing the 
screws 22, and the entire magnet may be removed 
fron its mounting element 8 by merely withdraw 
ing the cap screws 4. The toothed member 5 
ray be renoved from the hub element 9 upon 
Withdrawal of the screws 3, and the member 
8 or bearing ring 8' may be removed from the 
Inagiet 3 upon release of the said screws 32. 
From the foregoing description it will be ap 

parent that the present invention provides a 
Anagnetic clutch structure which is sinaple and 
congac, is construction and which is moreover 
highly effective in use. The improved assem 
blage iney be conveniently applied to driving and 
driver shafts which are substantially ained, and 
is effectively protected against damage during 
actual operation. The invention has proven 
highly successful in commercial operation, and 
has been found to materially improve the effin 
ciency of the type of clutch shown in my prior 
patent, especially under certain conditions of use. 

It sold be understood that it is not desired 
to limit the invention to the exact details of con 
struction and to the precise mode of operation 
herein shown and described, for various modii 
fications within the scope of the claims may oc 
cur to persons skilled in the art. 

it is claired and desired to secure by Letters 
Patent:- 

2. In combination, a pair of coupling members 
rotatable about a connon axis and relatively 
Kovable therealog, an electro-magnet constant 
By rotatable with one of said members and op 
erate &o relatively move said members along 
Said axis, said anembers having inter-engageable 
teeth and the teeth of one of Said members oe 
ing formed entirely of non-magnetic materia, 
and resilient means for disengaging said teeth 
when said electro-magnet is de-energized. 

2. En combination, a pair of coupling members 
rotatable about a common axis, one of said men 
bers being Emovable along said axis and the other 
Being fixed against such movement, an electro 
Eagnet constantly rotatable with said fixed 
Izenber and Operable to move said other men 
he along said axis, said members having inter 
engageable teeth and the teeth of one of said 
enbers being formedientirely of non-magnetic 

2nateriai, and resilient means for disengaging 
said teeth when said electro-magnet is de-ener 
gized. 

3. In combination, a pair of relatively mov 
able coupling members rotatable about a com 
mon axis, an annular electro-magnet constantly 
rotatable with one of Said members and operable 
to produce an annular magnetic field for rela 
tively moving said members along said axis, said 
members having annular series of inter-engage 
able teeth disposed outside of said field and the 
teeth of one of said members being formed of 
non-magnetic material, and resilient means for 

3 
disengaging said teeth when said electro-magnet 
is de-energized. 

4. In combination, a pair of relatively mov 
able coupling members rotatable about a comi 
mon axis and having inter-engageable end teeth 
radiating from said axis, an annular magnet for 
relatively moving said members to inter-connect 
said teeth and having an annular recess, a coil 
for energizing said magnet confined within said 
recess, said coil extending around said axis and 
having an elliptical support confined within said 
recess, and means for disengaging said teeth 
when said coil is de-energized. 

5. In combination, a pair of relatively mov 
able coupling members rotatable about a com 
non axis and having interlockable parts, an an 
nular magnet for relatively moving said men 
bers to inter-connect said parts, a coil for ener 
gizing Said Bagnet, said coil surrounding Said 
axis and having an elliptical support for pre 
venting rotation thereof relative to said magnet, 
and means for disengaging said parts when said 
coil is de-energized. 

6. In combination, a pair of relatively mov 
able coupling members, an annular magnet for 
relatively moving said members and having an 
annular recess in the side thereof, a coil support 
disposed within said recess and having end ugs 
fitting local pockets in said magnet, a coil for 
energizing said in 2gnet, said coil surrounding 
Said axis and coacting with an elliptical surface 
of Said Support, and means for moving said Enem 
bers in opposition to said magnet. 

... In combination, a pair of hab elements ro 
tatable about an axis, a magnet carried by one of 
said hub elements and having a thrust bearing 
engaging an end surface of the other elements, 
a toothed member Enovably supported by said 
other element and movable along said axis by said 
magnet, a toothed member carried by said mag 
net and cooperable with said movable toothed 
ember to produce a positive driving connection 

between said members, and means for moving 
said Enovable member away from said magnet. 

8. In combination, a pair of hub elements ro 
tatable about an axis, an annular insignet carried 
by one of Said elements and surrounding said 
axis, a thrust bearing interposed between said 
magnet and said other element, a movable mem 
ber carried by said other element and cooper 
able with said Emagnet, another member fixedly 
Secredit to Said Eagnet, said aovable and fixed 
members having interengageable teeth disposed 
Eeyond the 20ne of action of said magnet, and 
2 neans for Snowing said movable member away 
from said magnet. 

9. In combination, 8 pair of hub elements ro 
tatable about an axis, an annular magnet car 
ried by one of said elements and having a recess 
facing the other of said elements, a coil disposed 
within said recess and operable to energize said 
magnet, a movable member carried oy said other 
element, and cooperable with said magnet, an 
other member fixedly secured to said magnet, 
said movable and fixed members having inter-en 
gageable teeth adaptable to be brought into in 
terlocking position by said magnet and said teeth 
being disposed beyond the Zone of action of said 
magnet, and resilient means for urging said mov 
able member away from said magnet. 

0. In combination, a pair of hub elements 
rotatable about a common axis, a coupling mem 
ber carried by each of said hub elements, one 
of said members being movable along said axis 
and the other being fixed against Such move 
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ment, an electro-magnet constantly rotatable 
with said fixed member and Operable to move 
said other member along said axis within its 
carrying element, said members having inter 
engageable teeth, and said movable member have 
ing additional teeth slidable along comple 
mentary teeth of its carrying element, and resil 
ient means for disengaging said member teeth 
when said electro-magnet is de-energized. 

11. In combination, a pair of hub elements ro 
tatable about a common axis, interlockable 
members carried by said hub elements, one of 
said members being formed with teeth which are 
slidable along complementary teeth. On its carry 
ing element and the other of said members being 
fixed against movement relative to its carrying 
element, an electro-magnet constantly rotatable 
with said fixed member and operable to move 
said other member along said axis, and resilient 
means for urging said movable member away 
from said fixed member. 

12. In combination, a pair of coupling men 
bers rotatable about a common axis and rela 
tively movable therealong, an electro-magnet op 
erable to relatively move said members along 
said axis said members having interengageable 

2,058,798 
teeth and the teeth of One of said members being 
formed entirely of non-magnetic material, and 
means for disengaging said teeth when said elec tro-magnet is de-energized. 

13. In combination, a pair of coupling mem 
bers rotatable about a common axis, one of said 
members being movable along said axis and the 
other being fixed against such movement, an 
electro-magnet operable to move said other mem 
ber along said axis, said members having inter 
engageable teeth and the teeth of one of said 
members being formed entirely of non-magnetic 
material, and means for disengaging said teeth 
when said electro-magnet is de-energized. 

14. In combination, a pair of relatively mov 
able coupling members rotatable about a com 
mon axis, an annular electro-magnet operable 
to produce an annular magnetic field for relative 
ly moving said members along said axis, said 
members having annular series of inter-engage 
able teeth disposed outside of said field and the 
teeth of one of Said members being formed of 
non-magnetic material, and means for disengag 
ing said teeth. When said electro-magnet is de energized. 
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